Regulation of acid-base equilibrium in chronic hypercapnia.
Previous studies from this laboratory have demonstrated that the decreased renal bicarbonate reabsorption prevailing during chronic hypocapnia is not mediated by the alkalemia that normally accompanies this acid-base disturbance but by some direct consequence of the change in PaCO2 itself. Based on the reasonable expectation that the mechanisms underlying the kidney's response to primary respiratory disturbances would be similar over the entire spectrum of physiologic carbon dioxide tensions, the present study was designed to assess whether an acidic change in systemic pH is a critical factor in the renal response to chronic hypercapnia. For this purpose, the plasma and renal responses to chronic respiratory acidosis in normal dogs were compared to those in dogs chronically fed a large hydrochloric acid (HCl) load (7 mmoles/kg/day). Exposure to 6% carbon dioxide for 7 days in a large environmental chamber induced a stable increment in PaCO2 which averaged 17 +/- 0.5 and 22 +/- 1.3 mm Hg in normal and HCl-fed animals, respectively. Steady-state plasma bicarbonate concentration rose from 22.0 +/- 0.4 to 27.1 +/- 0.5 mEq/liter in normals and from 14.7 +/- 0.7 to 24.2 +/- 0.8 mEq/liter in the HCl-fed group. As a result of these changes in PaCO2 and plasma bicarbonate, steady-state plasma hydrogen ion concentration rose in normals from 41 +/- 0.8 to 49 +/- 0.9 nEq/liter (pH 7.39 +/- 0.01 vs. 7.31 +/- 0.01) but did not change significantly in the HCl-fed group (55 +/- 1.4 vs. 56 +/- 1.4 nEq/liter; pH 7.26 +/- 0.01 vs. 7.25 +/- 0.01).(ABSTRACT TRUNCATED AT 250 WORDS)